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CRITERIA-FOR CHOICE OF CHARACTERS FOR CONSTRUCTION OF
SELECTION INDICES IN GREENGRAM.

R. C. MISRA"

Five" §enetle ‘parametérs viz. heritability (h®), genelic advance (G A.), genotypic
cmrelatmn of characters ‘with yield (rg), h®.rg and path-cnelfucmm of the characters
on waid [n} were estimated using 30 varieties of greengram (Vigna radiata Wilczek),
Based on thess parameters-as.the criteria five groups of 1 to 2 characters selection
indices were canstructed. Expe::ted genetic gain in yield due to the indices were ¢om-
puted and their efficiency over direct selection for yield per se was assessed. In all
the' five groups the efficiency ‘af the iudices increased gradually with addition of thar-
acmrs 10 the indices. Combined direct and indirect selection was found to be more
effective than indirect salection alone. The path-coefficient values of the characters on
yield' (p) was found to be the best criterian for choice ot characters for construction
of indices, The B- character index based on p-::dsj'plunt. 1000-seed wt., seeds, pods,
raprndm:uua period, clustersfplant, and wuldfplfant was found fto be most efficient
index in realising genetic advance in yield, Inclusion of characters like length of pod
and niaat height did not add .much to the efficiency of indices.

evaluated 10 1Nd QUT TNe MOST erTcient
index. This study was undertaken to
construct selection indices on. the
basis of some genetic criteria -and to
assess their efficiency over direct
selection for yield per se in greengram

Selection indices provide the means
for making use of correlated charac-
ters for higher efficiency in selection
for 'yield (Smith, 1838). Selection
indices for yield and also for multiple
economic - traits have been worked

out by several workers in wide range
of crop p!a nts, but in all these studies,
efficiency of the indices' have been
assessed in terms of predicted genetic
advance. These studies showed that
all the éharactars are not of aqual
selection_ value for improvement’ |

yield.' In the absence of any speclfm
objective. ~criterian for - choice of
characters, a very large number of
indices (with varying combinations
of characters) are needed to be

and also to examine the usefulness
of some possible criteria for choice
of characters for constructing indices.

MATERIALS AND METHODS

The material for the present study
consisted of 30 greengram varieties
of divarse géugraphiu and genetic
origin. The trial was conducted during
kharif  1978-79 .in randomised com-
plete "block design with 4 replications.
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The plot size was 8 rows of 25 m
with a 30 em x 10 em spacing.
Observations were recorded on days
to maturity, reproductive period (1st
flowering to maturity), 1000-seed wt.

(g) on plot basis and plant height
(cm), clusters/plant pods/plant, seeds/
pod, length of pod (cm) and yield/
plant (g) on 10 random plants per
plot. Heritability (h ), genetic advance
at 5% (GA.) of tha characters were
estimated using variance estimates
following Al-Jibouri et af/, (1958).
The genotypic correlations (rg) of
the charcters with yield were esti-

mated following Robinson et al/.,
(1¢B1). The path-coefficients (i. e.
direct effect component) of these

characters on yield (p) were estimated
by path-analysis following Dewey and
Lu (1858). Selection-indices. for yield
(as the economic trait) were cons-
tructed and their efficiency over direct

-selecticn for vyield was assessed in
terms of expected genetic advance

in yield following Smith (1938).

Five groups of indices were eva-
luated, the characters being chosen
on the bais of 5 different criteria, viz.
(i) heritability (h2), - (ii) genetic
advance (GA.), (iii) genotypic corre-
lation with Vield (rg), [iv) hg. rg, (v)
direct effect component of the chat-
acters on vyield (p).. The rational
behind selection of these 'gensatic
parameters as criteria of character
selection for the groups is that,' ro
and p indicate the bearing of the
characters on yield, whereas, h2 and

Vel 72 “No."B
G.A. reflect the dependability of the

characters in selection.

For set ‘A’ (indirect - selection;
where yield is not included for cons-
truction of indices], in each of the
five groups, the single character index
was based on the one hawng the
highest absolute value for- the crit-
erian of choice for the group, and
characters were added, one at a time
in descending order of absulute value
of the criterian (Table-1) till 1 to 8
character indirect selection indices
were obtained. For set ‘B’ (combined
direct and indirect selection) - the
groups and indices were. made as
done for set ‘A’, but yield was in-
cluded in consttuction of each index
in order to. give 2 to 9 chatscter
indices Thus based on the estimates
of h2, GA. rg, h2.rg, and p (Ta-
ble-1) the sequence of " addition of
characters for the 5 groups of indices
for both the sets were :

Set ‘A" Group | : Xg -+
X4 4+ }(1+Xz+}{a+ X7
Group 1| : Xaf X5 + X3+ Xs +
X2+ X7+ Xs+ Xt

Group - Il : Xs 4+ X24 Xe+ Xs +
K14 X8+ X7+ Xe

Group 1V : Xs+ Xz + X3+ . Xg +
X1 4 X8 + X7 + Xe

_Graup"u’ | : Xs 4+ Xg + Xe + X2 +
Xa + X7 4+ X34 Xy

Set ‘B" Group |- ' Xo+ Xa+ X3+
X6+ Xa + X1 4 X2 + Xe 4 X7

Group Il : Xo+4 X4+ X5+ Xa+ Xs

- X3 +'Xs +

C+ Xz X7 4+ Xe + X1
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table -1 :- Hentability (h®), genetic advance (G.A.) of yileld components, their genolypic
‘correlation with yield (rg) and direct efffect component on vyield (p) in greengram

Charaﬂ_hra h® GA. (%) g, h*.rg P

X, Days to maturity 0.801 5.78 0.539 0.432 0.008
X, Reproductive period 0.800 13.58 0.742° 0.594 0.090
X, Plant haight 0.866 21,15 0.632 0.547 0.009
X, Clusters[plant 0.814 34,02 0.644 0.524 0.063
X, Pods/plant 0.858 33.92 0.824 0.707 0.816
%, Seeds/pod 0.723 8.24 —0.011 —0 008 0.234
X, Length of pod 0.678 8.96 0.210 0.142  0.015
K. 1000-seed wi. 0.961 22.59 0 242 0.223 0.519
X, Yield/plant. 0.743 21.06

a4+ X1 4- X+ X7+ Xs

Group 1V t Xg4 As+ Az 4+ X3a+
Xa+ X1+ X8+ X7+ Xe

Group V' : Xe+ Xs+ Xa+ X6+ Xz
Xe+ X7 4+ X3+ X1

Genetic advance in yield (as the
economic trait) using aelection indices
were . calculated after Smith et al,
(1938) and Ramanujem and Susil
Kumar (1863). The relative efficiency
of selection indices over direct selec-
tions were calculated as ratio of
G.A. with use of selection indices
and 'G.Iﬂx. with selection for vield

per se and is expressed in percentage,

(Sahu:and -Patnaik, 1880).
RESULTS AND DISCUSSION

Pradicted genetic advance in yield for
the different indices. at 5% -selection
intensity -for indirect selection (Set
‘A') ranged from 0.270 to 0.877 g/
plant (Table-z), whereas, those for
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effect component

combined direct and indirect selec-
tion (Set 'B') ranged from 0.751 to
0.894 g/plant (Teble-3) against 0.740
g/plant for direct selection for vyield
per se. The predicted gain in-efficiency
from use of the indices over direct
selection for vield psr se ranged from-
63.5 to 18.59 for set *A’ and 1.5%
1o 20.8% for set "B,

The aversge predicted  advance
over all the 8 indices of individual
groups of both set’'A’ and 'B" showed
that- group V  (based on P-values)
indices had the highest efficiency of
11.7% and 16.49, over direct selection
followed by Group IV (h2.rg), Group
Il (rg), Group Il (GA) and Group |
(h2) indices. This showes that direct

(p-value) of the
character on vield would be the most
cffective criterian for choice of chara-

cters for inclusion in selection indices
followed by hZ.rg, ry and GA., while



A. C. MISRA

h? is the least effective criterian Sahu
and Patnaik (1980) - evaluated 5
groups of indices based on 5 different
criteria (viz. h2 ,rp . rg. hZ2.1p, h2r1g
with 1 to 10 characters in niger and
observed that h2 .rg would be the most
effective criterian for choice of char-
acters for inclusion in selection indices
followed by rg , while h2 and rp (Phe-
notypic correlation with yield) would
be least effective.

For set ‘A" (indirect selection) the
average predicted advance for1 to 8
character indices ranged from 73.5%
to 118.59% over direct selection. Pods/
plant formed the single character
index in 3 groups, whereas, 1000-seed
wt.-and clusters/plant in one group
each. In all these cases single char-
acter indices had lower efficiency than
direct selection. For 2-character ‘md.:n-
ces ‘pods/plant came in 4 groups,
whereas, 1000-seed wt. and repro-
ductive period in 2 groups each.
These 2-character indices had lower
efficiency . than direct selection in all
groups except group-Y, where the gain

“in efficiency by the index (pops/ plant

and 1000-seed wt) was 5.49%.
For 3 r;haracter indices the effrmancy
of group-V (pods/plant, 1ﬂﬂﬂ-seed
wt. and seeds/pod) was 13.0 %,

~ length of pod and plant height

[Vol 72 No:: 5"

indices of Group V (hased o p-
ualues) had invariably hlgher efﬁmuncy

than other groups. The 5-character
index in group V, based on pdds'f
plant, .1000-seed wt, seeds;puds
raprudu::twa period and cfusters / pfant
had an efficency of 17.4%, out of
total possible 20.8% in case of 9-
character index. This -shows. that
these characters are of high selection
value -for yield. Inclusion uf charac-
ters like length of pod and plant
ht in the indices does not add much
to the efficiency, whereas, davs to
maturity adds 1.1% to the efficiency.
This indicates that selections for
are
not efficient parameters for .selec-
tion in vyield, whersas, days in
maturity have some selection value.

B' ‘(combined direct and
indirect selection) where. yizld is
included in forming ~each of the
indices, the average predictad genstic
advance. for 2 to 9 characters indices

For set

~ranged from 0.779 to 0.894 g/plant

.-t0 the indices. -

‘whereas, in other groups there was

‘very Ilttla -or na grain.
' efflduenw went on gradually increasing

“in the indices in all the groups.
comparision of the individual indices "

- The gain in

with- increase in number of characters

of the 5 groups revealed: that ‘the

-plant, pods/ plant,-

K
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of 15 9Y%.
more characters :(reproductive period

with _efficiency of "5.3 to '20.8%,
over direct- selection. In each group
the efficiency ' goes. on increasing

gradually with addition of characters
Like sét A" in-set
‘B". the indices of Group V- had higher
efficiency than t'hc:s_e' of gtha'r' groups.
In this group the 4-character (yield /
1000 - seed wit,,
-index ‘had “an efficiency
After ‘the inclusion of 2

seeds | pod) -

and clusters [ plant), the 6 - characters



